U3BECTH
TOMCKOI'O OPJEHA TPYOJOBOI'O KPACHOIO 3HAMEHU
NOJIMTEXHHYLECKOTO HHCTHUTYTA nmenn C. M. KHPOBA

TFom 103 1959 ¢

MU3YYEHHUE COABW)XEHHS T'OPHBIX NMOPOH NPH PA3PABOTKE
MOLIHBIX KPYTONAJAIOIHUX NJACTOB B KY3BACCE

E. B. KYHAEB

CasuzKeHHe TOPHBIX NOPOA, KAK Pe3yJ/bTaT Ilepepacinpeie/ieHHd Hatpsi-
AKEeHHl, ABJSETCS OJHUM U3 NMPOABJCHHE TOPHOTrO AaBJjeHHs. B To xKe Bpems
CABHXKEHHE TOPOL, pa3 HAYaBIIHCb, CAMO SIBJSICTCS TIPHUYMHOH JaBJenus|
HA KpeInb H Ha [EeJMKH YIJjs, OKpyxKawliHe Boipabotku. CABHKEHHe TOPOA
KaK MPUHUMHA JaBJAEHUS H sABJASICTCS COOCTBEHHO NpPeAMeTOM H3YUEHHs IIpH
ACCACNOBAHHN BONPOCOB, CBA3AHHLIX C YIIPABJACHHEM KPOBJICI.

HMayuenmne capu»KeHuil TOpHbIX MOPOJ NaeT MaTepHasJ Aja BeOopa na-
DAMETDOB cHCTeM pa3paloTKH, BhIGOpa crnocoGa ynpasJeHUd KPOBJEH, Bbi-
6opa THNA KpElnu W pacyeTa ee MPOUYHOCTH MM paspabOTKH MepONpHATHi
no 6opbOe C MPOSIBJICHUSIMU TOPHOrO AABJEHMS ABapPHHHOIO Xapaxrepa:
FOPHBIE YIIADPB, BLIOPOCH raza, NPOpEIBb! TJIHH B BRIPAOOTKH.

- HenocpeacTBeHHO CBSI3AHO C YHOPAaBJICHHEM  KPOBJEH NOAJEPMKAHHC
HOJIFOTOBHTENBHBIX BHIPAGOTOK, OCOGEHHO — HAPEe3HbIX, BOJH3H OUHCTHOTO
3a0o9. [IpaBusbHocTh 1POBETPUBABUA OUMCTHBIX 3400€B HEDPEIXKG 3aBHCHT
OT YNpaBJCHHs KporJjeil. Hanpumep, npu HENoOJHOH MOCALKEe KDPOBJH Y-
AOBHS NPOBETPUBAHUSA YXYALIAIOTCH, a4 NMPH BBIXOAE OTKPLITOrO Mposaja Hu
IOBEPXHOCTh MHOTAA TIOJMHOCTHIO HADYWIAETCs NMPOBETPHBAHHE OYHCTHBIX pa-
gort. Ocobennoe 3HaueHue npruodpeTaeT MOJAHOTA OOPYIICHHSt FOPOL KPOBJIK
M XOpoliee YIJIOTHeHHEe HX B Bbipa0OTAHHOM IIPOCTPAHCTBE TIpDH paspa-
HOTKe CaMOBO3rOPAIOLIHXCst MJIACTOB.

[ponecc ofpyileHHss ¥ CABHXKEHHS TNOPOJA NPH PazpaboTKe MONEHBIX
KPyTONajaiolulMX IJaCTOR UMeeT OCOOEHHOCTH, BHOCALLME Crenndury B Mme-
TOAMKY HCCJAef0BaHKMs CABHMKEHMH TopHbIX nopod. Haawuwe npu oGpyure-
MUU OJHOGPEMEHHOTO MepenycKa € BEPXHEro IOPH30HTA OODYLICHHDLIX pa-
gee nopof, AeopMalKH U Pa3pylIeHHE MEeXAYITAaKHBIX HEJHKOB H LesHu-
ROB MOV NIOJIT2KaMH, YCaAKa 3aKAajiky, nojaBaeMoil H3BHe, B BHpasdo-
TAHHOM [POCTPALCTBE,— BCE 3TO OTJMYaeT paspaboTKky MOIUHbIX KPYTOU&-
AAIOWHKX 11J1aCTOB OT BCSIKHX JAPYTHX.

KoHKpeTHbIMH BOMPOCAMM, MOJICKAIIMMHE H3YYEHHIO C MOMOUIBIO #4-
OMoJenuil 3a CABHMKEHMSAMH TOPHBIX HOPOJ, SIBJAAKTCS CAEAYIOUIHE.

1. Onpenenenne pasMepoB 30HSI OTKHMA Yiyis y TPaHHIL QUHCTHOM
BLIpaGOTKH U 30HBI OTIOPHOTO [ aBJIEHHA.

2. Onpenenense PasMepoB YCTOHYHBBIX OOHAXKEHHH [OPOA KPOBAR ¥
YTOJLHOTO MAacCHBA.

3. M3yuenue TpelltHeoGpa30BAHUS B UOPOAAX KPOBJAH MJACTa H B Y-
Ae; oflpejesieHie pPa3MEpOB 30HB! TPeHMHO0Bpa30BaHuUs.

4. QnpefesieHHe CTeNEHH YNJOTHEHUs OGPYUIEHHBIX NOPON H/AH 3aKAAA-~
k4 B BbIpa0OTaHHOM INPOCTPAHCTBE.
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5. OnpejfeneHte xapakTepHblX BeJMYHH CABHMKEHUS KPOBJH B OUHCT-
HBIX BbIpa0OTKax M JedopMaluil Kpenu.

6. BoisBieHde mouHOH cxeMbl OGpVIIEHHs, TEPENyCKa ¥ CIABHKEHHs
I'OPHBIX HOPOL.

HyxHo cka3zarh, uTo 60JbUIMHCTBO BOIPOCOB 110 YIPAB/JIEHHIO KPOBJEil
B JAOCTATOYHOH CTENEHH TNOJHO pa3pellaercss C NOMOILbI0 HCCAeJOBRAHMS
TOJIBKO C/BHXKEHHH NOpoA M AedopmMauuii kpenu. HeoGxoaumocTs B H3Me-
PEHHSIX JaBJIEHHS BO3HHKaeT JIMLIL NIDH ONPENe/ICeHHH AaBJEHHS Ha Kpelb
OGpylIeHHBIX TIOPOJ M 3aKJAajKH, T. €. B TeX CJyuasx, Korjga CHABHrawline-
Csi MOPOJLI HYXHO DACCMATPHBATL KakK He MMeIollHe CBSA3HOCTH MeXKIy 4a-
CTHHAMH.

B 60JblUHHCTBe CiydaeB BeJHUHHA CABHMKEHHS TOPHBIX [OPOJ MOXKET
ABJASTLCH KPHTEPUEM IIPABHJIBHOCTH YIpPaBJeHUS KPOBJEH, T. €. ueM MeHb-
ule CABHMXKeHHe KPOBJH B IipeAesgax Mnpu3aboifiHOro NpPOCTPAHCTBA, TEM
Jyulie VCJIOBHS TOpPHBIX pafoT, TeM MeHbHie BepPOSTHOCTH 0O6pylueHud
KPOBJIH. DTO I0JIOXKEHHe IeHCTBHTEJ]bHO IIpH yHPAaBJIEHHH KDPOBJEH NJIaBHBIM
ONyCKaHHeM, HO HeJeHCTBHUTENBHO [IPH CHCTeMax pas3paboTKu ¢ HOoJLepiKaHH-
€M KPOBJIH Ha LeJuKaX yris., B u3BecTHbIX YyCJHOBHAX OTCYTCTBHE CIABUIKEHHI
KPOBJH MOKET 03HauyaThb HAKOIUIEHHe HalpsKeHHH B UeJdHKaX, BJeKyllee 3a
co6oli BHe3amHble OOpPYLICHHS, a MHOTLA W TOPHbLIE yaphl.

Dosee BaKHBIM M ITDABHJIBHBIM KPHTEPHEM XOPOUIEr0 COCTOSIHHS KPOB-
JH ABJISETCA ONTHMAaJbHAasg CKOPOCTbL CABMMKEHUA KPOBJAH B NpH3abOiHOM
NPOCTPAHCTBE, XapaKTepHasg AJASl JAHHBIX TeOJOTHYECKMX M TOPHBIX YCJI0-
5HA. CKOpOCTL CABUIKEHUS KPOBJIH HEMOCPEACTBEHHO CBfI3aHZ C HHTEHCHB-
HOCTbIO BbIeMKH yIJd. B3amMOCBS3b 3THX JBYX BeJMYMH A0 HACTOSAUIETO
BPEMEHH MaJlo HCCJIEeL0BAHA, MOXKHO TOJBKO CKa3aTb, UTO IIPH NPOUHUX paB-
HBIX YCJOBHAX OJHHAKOBas CKOPOCTL CABMX(EHHS KpPOBJH COOTBETCTBYET
OJHHAKOBOH CKOPOCTH MoJBHranusi 3abos, H 4eM OoJibLIc CKOPOCTb [OJABHIa-
nusi 3a60s, temM OoJbliie CKOPOCTb CABHXKEHHS KpoOBJW. B ka)knom oraennb-
HOM CJlyuae H3yueHHe CIABHUXKEHHUI TCpHEIX [OpPOA NPOHCXOAUT B KOHKPETHOI
TeXHHKO-9KOHOMHUECKOH oO0cTaHoBke. EcTeCcTBeHHO, uTO IJs1 HalJierKallero
HCIOJIb30BaHUs Pe3yJbTaToB HaOJoAeHu HeoOX0[IUMO 3HATh He TOJNBKO cO6-
CTBEHHO CABHIKEHHS TOPHBIX MOPCH, HO U OCHOBHbIE TEXHUKC-3KOHOMHYECKHE
NoKa3aTeJy, TeOJNOTHI0 Y4YacTKa, opranusauui pador, cucTeMy pa3paboTKH.
Bes sroro nesosmoikHo Oyier B pasibHeiilleM IpoussecTH o6ofiuenve pe-
3yJbTaTOB HaOJMIOACHHUH 32 CABMIKEHHSIMH TOPHBIX HOPOL.

Teoperuyeckue pacyerhl BeJMUYHH CABYMIKEHHH TODPHBIX NOPoOH, Gojee
MM MeHee paspaboTaHHble ISl MJACTOB MOJOrOrQ H HAKJIOHHOINQ IIaJeHHs,
CAHMKOM ¢Ja0o OGOCHOBAHBL ISl KPYTOrO INafeHus, W OCOOEHHO — JJisi
MOIINBIX TIIaCTOB, e, NOMHMO OOKOBHIX IOPOX B CABHIKEHHH, YUaCTBYIOT
Takxe Gojbpline MacCHrbl yrag. [losTomy a0 HacTofIIero BpeMeHH HCCHAC-
JOBAHHA CABHXKEHHII TOpHBIX nopon B Kyszfacce BeayTcs B OCHOBHOM 3K-
CHePHMEHTAJBHLIM niyTeM. [IpONCXOANT HAKOTNCHHE MaTepuana AJs Co3142a-
HHST TeODHH CJBHMIKEHHS MOPOA NpH pa3paloTKe MOUIHBIX KDYTONAAAKOUIAX

JIACTOB.

Cnoco6bl H3y4eHHsl CABMIKEHHH TOPHEIX NOPOJ B HIANTHBIX YCJAOBHSX
OCHOBAHBI HA TOUHBIX U3MEPEHUSIX KaK OTHOCHTCJIBHBIX, TAK H aGCCOAIOTHLIX
CMELIEHHH TOYeK. 0603HAUeHHBIX 3aKPeIJIeHHEIMH B 10pPOJgaX HJH B yrije
3HaKaMu (penepamu).

HMsMepeHns OTHOCHTENLHBIX CIABHKEHUII MOPOX B ACCTYIHBIX MECTAX
NPOU3BOLSITCA H3MEPUTEAbHBIMH CTOHKaAMM «C¥-1» (cTofixa yHUBepCAJL-
Has1), PHINVCKAacMbIMH XapLKOBCKMM 3aBOAOM MapkuiefilepCkHX HHCTPYMEH-
toB (X3MH), u cranpHBIMH pyJTeTKaMM.

CkopocTd cABHMKEHHH NOpPoJ MOryT GHITh H3MEPEeHBl KAk BeJIHUHHLL
CABHIKCHHY 3a onpeje/eHHbIl HeO0abUION -0TPe30K BPEeMEHH {CYTKH, MECsLL} .

5. Mos. TITH, 1. 103. 65



B3 cayuae ObICTPHIX CABHKCHHI BO3ZMOMKHO U3MEPEHNE CKOPOCTH € NOMOULLIO
MHAMKATOPOB 4acOBOTO THIA, TNPHKPEIVIIEMBIX K H3MEPUIC/bLoil CTolike
C¥-1. Tloayuus pacnpeje/neHre CKOPOCTH CABHMXKEHHMS KpoBJjaud pjacra B
HATIPABJAEHUU NOJABUTAHHS OUHCTHOTO 33005, MOMXKHO ONPERETUTH WHTETPH-
pOBaHHEM KPHBOH CKOpPOCTEH MOJHYIO BEJHUHHY CMelleHus KpoBad. Mero-
muka o0pabGoTKH MOJOOHBIX CKCPOCTHBLIX H3MEPEeHHil IMNpenIoXKeHa Npod.
C. T. Apepuivnslm.
" AGCo0THBIC BEAWUMHBL CABWKEHHR MOPOX MOTYT OLITHh DOJYUQHI TPH
MOMOINK MADKUIEHAepCKoll CheMKM U HUBEJIMPOBKH, IMPHMEHHEMBLIX B TeX
CAyuasix, KOTZa, BO-NEPBBIX, CABHMKEHHS JOCTHIAOT IOCTAaTOUHO GCONBHIMX
BEJMUYUH M, BO-BTODPBIX, KOTJ2 TOYBA BLIPAOOTOX NepeMeumacTes moj BJi-
anueM noapadorku. Mamepenne aGCoMOTHBIX COBHMKEHHH KoMxHO 00s3a-
TEJILHO CONPOBOXAATLCS H3MEPEHHEM OTHOCHTEIBHBIX CABHXKEHHHE nopol.
Tipu Majbix CABHIKEHHSIX IOPOJN C HOMOIILIG MAPKIIEHIEPCKHX  CHEMOX
TPYAHO NOAYYHTb HEOOXOAMMYIO TOUHOCTL TaK KaK TMPUBS30UHBIE X0da OT
HETOABHKHELIX TOYEK JOJKHBL HMeTh, KaK TNPaBHJAO, NPOTANKCHHOLTL B He-
CKOJILKO coTeH MmeTpoB. Eciu ecTh YBEpEHHOCTE UTO NMOUBA BBIDAOOTKH He-
NOABMAKHA, TO CMENIeHUsT KPOBJH BbIpalOTKM TNpoOLle H Tounee onpene-
THIOTCH OT PENepor, 34J0KEHHBIX B NOUBE, HENOCPEICTREOHHBIMH H3MEpeHHsl-
v, Ecay npu 3ToM TpebyeTcsi ONpeNesiHTh HaDABJEHHe JBUKEHHs MOPOJ,
0o MOYKHO BECTH H3MEPEHHS OT JABYX COCeAHMX TOUEK JIHHEHHBIMH 3aCeuKa-
Md. B HEeZOCTYIHBIX MECTax U3MEepeHHS] CABHXKeHH NOROL TIPOH3BOAATCS
AUCTAHIIMOBHBIME npHGOpaMHA.

"B Cubupckom ¢umnane BHUMH npuMeHARTCH CICAYIOLHE AMCTAdH-
{((MOHHBIE TIPUOOPHI

1. Peocratunie agexrpuueckue gatunkig BHHMMW PJ-1 w PO-2. B
KOMIIJIEKT JaTuMKa BXOJAHT PEOCTaT B KODPIyCe, H3MEPUTEIbHBI MOCTHK CO-
I'POTHUBJICHHN, TOHKAsi METaJIIHYecKas JeHTa, € MOMOIIBIO KOTOPOH CIBH-
JKeHHe Tepefaercs IUKUBY AATYHKa, H IPy3. nojasemuBaeMulil x mente. JlaT-
UHKH 33KPemsioTes Ha IUTHPSX, 3a0HBACMLIX B CKBAXKHbL, MPOOYpEHHBbIC
B Gokosbix mopogax maacroB. CotpvanuroM ¢uamnara A, C. HlaawruasiM
CKOHCTPYHPOBAHO TEJNECKONHYECKOe 3allliTHOe YCTPOHCTBO, MNO3BOJfIONIEe
YCTAHABJAMBATL MATYHK B 3aAKJIAJOUHOM MACCHEE U NMPOM3BOLHTH TAKUM CIO-
coBoM AJHTENLHBIE H3MepeHHA CIABMMKEHHI 3akjgagoyHoro maccupa. Jlat-
THKA OMHCAHBLI B JHUTEPATYpE.

2. CTpyHHBIE TEHCOMETPH!, ONEr TaRAAINKHEe COOOI CTATBHYIO CTPYHV,
3aKAIUCHHYIO B KOPNYC, H NPUBOAHMYIO B JABHAKEHHE 3MEKTPOMATHHTOM.
[To wactore xoaeGaHuit ompenesseTca AIHHA CTOVHB B H3MEHEHWS NOCJACI-
nefl. TeHcOMEeTpPB KOHCTPVHDVIOTCSI st M3MepeHus aedopMauuil TOPHBIX
FOPON H KeJe300eTOHHOH KperH.

3. CtpynHasi H3MepuTeJbHAss  CTOHKA  KOHCTPYKUHH  COTPYAHHKA
H. U. Kykcosa. Ctofika npejactasisier u3 cefst NPOYHLI TeJeCKONHIeCKHH
KOpPIYC, B KOTOPOM 33K/TIOUECH MEXaHWU3M, NO3BOJSIONIHI TPOH3BOAUTL Us-
MepeHrsl CMeUIeHH#l KpOBJAW maacta (cjos) Ha DACCTOSHHH € MOMOUMIO
M3MEPHTENBLHON CTPYHHOH CTaHUHH, yrnorpeGiseMoil g Habolenuil 3a
rOPHBIM AaBJaendeM. HemocTaTKoM Takol CTOHKM SBAAETCS OrpaHHYeHHBIH
npenes uaMepeHuit — 250 M.

4. Tejeckomuueckasi CTOHKA C PYJAETKOH, TEPEKHHYTOH uYepes  IIKUB;
KOHEIl PVJICTKH BBIBOLWUTCS uepe3 TPyOy B AOCTYNHYIO BLIPAOOTKY.

5. CurHajus3aTophl, NMOKAa3bIBAWOIIHE CMEIIeHHe TOPOj, KOTAa OHO J10-
CTHraeT 3a/aHHO0fl BeJHUUHB (HAXOAATCH B CTAAHU HCOLITAHHUIL).

6. I'nyGuuHble pernepbl, 3aKAaiblBacMbie B CKBaxKHHAX [0  METOAUKE
Vpanbckoro duanana BHMMM. 3xech myXHO OTMeTHTb, uTO Jydilie pe-
3yJBTATH MOMYYAIOTCS, eCliu MIyOuHa CKBayKum Hepexnka (mo 10—20 w),
4 KOJTUUECTPO perepoB B oqHOH cksaxkune jpuamerpoM 40--70 mm wue upe-
BhINIaeT ueTipex. Dosbinoe 3HayeHHWe HMeeT BBIOOD Mecra 3ajIOXKeHHs pere-
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poB B BbipaborkaXx. Ecau penepel 3akjaafbiBaloTesi B CHABBIX IIPOCAOHKAX
HJIH B NI0POJIax JIOXKHOH NOYBBI, CKIOHHOH K NydeHHIO, TO 06Iast KapTHHAa
CABHZKEHHST OPOJ HCKAXKAETCAd MECTHBIMH HANpPSDKEHHSIMH M CABHMKEHHSIMH.

Iipn nsyvennn cusmkeHHi GOKOBHIX MOPOX paccMaTpHBAaKT HX OT-
1eNbHO:

&) BHepelu OUHCTHOrO 3a60s:

0) B npuzaGoiiHoM npocTpaHCTBeE;

B) B BLIPAGOTAHHOM HPOCTPaHCTBe,

Crpuxenns nopol u AeOpMaIns LeJHKOB YIJIE BOEpeId OUHCTHOIO
40051 XapaKkTepH3YIOT BEJHUUHY 30HBI ONODHOTO IABJEHUS H CTEHeHb AK-
THBHOCTH [IDOSBJICHUA OHODHOTO HaBjenusi. CaBHKeHHA B npusaboiinom
APOCTPAHCTBE ONPENEAAIOT HCOOXOAMMYIO BeJTHUHHY NOZATAHBOCTH KPerH M
WHPHHY 1Iara OOpYIHeHNUS WM 3aK1aJAKH. 31eCh e HeoGXOZHMO OTMETHTD,
YTO IJIf pacuera MPOYHOCTH KPend OUMCTHOTO NPOCTpaHcTBa HauboJee
BAXKHBIM NOKasaTesJeM SIBJASIETCA €€ IOAaTJHBOCTh. Kak mokasbiBalOT COB-
MECTHBIC H3MEDECHHA CMATHA y3JOB KPeNH M JAABJEHHUS IOPON Ha Kpellb,
IIPOYHOCTL AEPEBSHHOU NPU3a6OHHON Kpenu MOXKeT ObITh 3ajaHa ¢ A0CTa-
TOUHOH TOUHOCTLIO HA OCHOBAHHH TOJBLKO JHHEHHDLIX H3MEPEeHUH fomaT/IH-
BOCTH 3/IEMEHTOB NEPEBAHHOH KpenH, paboTaioliHX Ha CMATHE IONEPEeK BO-
MOKOH. Kax H3BecTHo, CTOHKH, HArpyMeHHble B HANPABJIEHMH OCH, SBJSIOT-
CA UPE3BBIYAHHO JKECTKHMH, IONYCKAKIIMMH CMSTHE JHIb HA HECKOIbKO
MHUJJIAMETPOB, MOCAE Yero HaCTynaer, paspyllende Kpenu. B ganHoM cay-
Jae 1aBJjicHUue NOPOJA B NOJABJSINIIEM YUCHAE CJyyaeB GOJbIlIe, YeM 5TO MO-
KeT BbIAepXKarb JoOast JepeBsiHHas Kpelb, H IO3TOMY B PacueT AOJIKHA
IPHHEMATECS IVIABHLIM 06Pa30M MOAATJIHBOCTD Kpend. CIBHIKEHHsT KPOBJIH
B BbIDA0OTAHHOM IPOCTPAHCTBE (B 3aBaJje) XapaKTepHU3VIOT Cnocol paspa-
GOTKH IJIaCTOB C TOYKM 3PEHHS MOJHOTH M30JIAUMH, OCTABJISEMbIX B BbIpa-
GOTaHHOM MPOCTPAHCTBE LEJMKOB VIJIS, BJIHSHHS noaApaboTKH Ha BhILEJe-
’Kallne NJIAacThl 0 HA 3€MHYIO NOBEPXHOCTD, YTeUeK BO3JyXa [PH NPOBETpPH-
BAHUY.

Huxe npusoastest mexoroprie IPHMepbl NPUMEHEHHsT Pe3yJIbTaToB Hal-
JUOJIEHUH 33 CIBHKEHHAMH GOKOBBIX HOPOJ ANS pellenus NPAKTHYECKHX BO-
MPOCOB NPH TeX WM UHBIX CHCTeMaXx paspaboTKH.

HiuToBas cucrema paspaborku

HabGaonenns 3a capuxesusiMia GOKOBbIX NOpPOA OpH HIUTOBOH CHCTEME
pa3paboTKH 3aTPYNHEHB TeM, YTo GOKOBbIE NOPOIBl B OUHCTHOM IpOCTpaH-
CTBE M BNepefH ero (HWKe 1O NaTeHHIo) NOYTH He 0GHANKAWTCA. B oTaeds-
HHX CJyqasx yAaBaJoch NPoHaGM0AaTh NOAPa0OTKY LIMTaMH nopox He-
nocpencTBeHHOd Kposad. Tak, Ha maxte Ne 5—6 B 1945 r. 61t nogpaboran
IHTaMKl Keepiwiar ¢ miaacra 1V BryTpennero na VI Buyrpennui, npoiinen-
HbIfl CHENHANbHO I HaOJMIONEHHH HA BeHTHJISALHOHHOM rOpH30HTE, Ha IJIy-
Gune 80 m or nmosepxmoctd. [Lract IV BHyTpeHHHil HMeJ MOLIHOCTD 95 m u
yroa napgennsi 62°. Bo BpeMs1 BHIEMKH ILHTOBOrO cTOJI6a HEIoCPeICTBEHHO
TIOR KBEPLIIArOM CHABUAKEHHE KPOBJH IiacTa IV Bryrpensero cocrasuio: mo
sepruxaiun 107 mm. no ropmsontamu 131 mm, a obuee—167 mm. MoxHO
HPELNONIATATD, YTO CABHKEHHE KPOBJIM INIACTA B NMPU3ABOHHOM NPOCTPAHCTEE
He npesocxonusio 160 mm. B 1955 r. ma Tod e waxte acnupantom TITH
Hocoxosrm T'. E. ¢ nomoinsio HHCTPYMEHTAJbHBIX HaGIOfNeHnl 3a CHABH-
KEHNAMY GOKOBBIX TOPOJX B BEHTHJISLHOHHOH NEYH yAad0Ch VCTaHOBHTb, YTO
BIUsiHME LINTOBOrO 3a00si HAYHHAET NPOSEJIATHCS Ha paccrosinuu 20—25 mu
BIICpeIH vero.

B 1956 r. Ha waxre «Kokcosas-I» Cubupckum ¢uauanom BHUMH se-
AHCH HAOMIONCHHS 33 CABHXEHHSMH TFODHBIX NOPOJ npu paszpaboTke miac-
va VI BuyTpenunero; uMemnliero MomHoOCTb 25—2,8 M u yron mageuus 65°,
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¢ npumenenuem wurosoit kpenun KBKIL [Ipu 3710M paaMep 30Hbl BilUHHHS
b1 paBeH 25 M, a CKOPOCTh CHABHMKCHHS KPOBJH MAACTa No  HOPMAJ or U
mo Kpasim A0 18 mMami B CYTKH NOCPEIHHE IIHTOBOrO crosba.

Ecau yuecth, 4TO CKOPOCTb HOABUIraHUs LINTA KBKII 6bu1ta 1 » B Cy1-
Ki, TO HNOJHAS BeJHMUYMHA CABHMKEHHs KPOBJH [1/1aCTa 3a BPeMs NOABHI'AHHI
muTa Ha 25 m Oslia nopsaKa:

/] e 25>,<L8,
1 <2

Ha6monasiinecss BeJHYHHBL C/ABMJKEHHS KPOBJM HEMNCCPEACTBEHHO HOI1
LIHTAMH B npegejax 1o0-—225 mu U CKOPOCTH CHBHIKCHHA HE ooace 20 -
30 mm/cyTKH He MOIyT MMETb BPeJHbIX TIOCJENCTBUH TPH MOCTOSHHOM MO/
Buranuu muToB. Ho ecuan 3a6oil 6yaeT OCTAHOBJIEH, TO AOCTATOYHO HECKOJIH-
KkuX AHelH, 4ToObl CO34aJMCh 3HAUMTE/bHbE HArPy3xku Ha MIMTOBOW HaKat-
HHK B HanpaBJeHHH HopMaJau K muacty. I1pu 60JAbUIOM YMCIEe PAAOB HAKET-
HHMKA €ro CONPOTHBJIEHHe JABHXKEHHIO IOPOA Gyner BechbMa OOJBUINM, H NO-
5TOMY BO3HHKAET BO3MOMKHOCTH 3aMEMJEHHs MHTa MEXKIY GOKOBBIMH IO-
pogamu. Orciofa cleflyer, 4T0 YeM MEHbIIe UHCIO PALOB HAKATA, TeM MEHb-
lile COIPOTHBJICHHE HCIBITHIBACT LUUT NPH JABHKEHHH OT AaBJICHHS BOKOBRIN
HOPOA.

= 9225 MM,

CucremMa pa3palOTKM FOPH3OHTAJNLHBLIMH CJOSMH B HHCXOTsHIEM nopspake
€ 3aKJaaJaKoi

Haubomee mo/able HAGHIONEHHs 38 CHABHKEHHSAMH GOKOBHIX IOPOA Gbi-
ax nposenensl B 1950—52 rT. HA OAHOM M3 yTaCTKOB M/acTa IV BuyrtpeH-
Hero maxTei «Kokcosad-I», uMerolero MoulHOCTb 85 m u yroa nafenus 55°.
Kpenoctb yrast cpeisisi, HHXKHff Nauka IL1aCTa mottacetbio 0,5—1,0 u
npeAcTaBIeHa CaabbiM VIJIeM. Ha 2.5 # Bbiue miacta 3ageraer miact Ipo-
BOLMHK, MMEOIHH MOMHOCTL 1,2 M. [Toponbl KpoBJH TMJacTa [TpoBogmix
BECbM3 VCTOUHUBBIE,

BegencTeie Toro, uro mo muacry IIposopnuk  Gbina npoiiieHa meub,
MMeach BOSMOJKHOCTL TPOM3BOJHTL  IEDHOJHUECKHE  MapKIICHIepCKue
CBeMKH B 3TOll MeuH H, TAKHM 006pasoM, HaGiiofaTh aGCOMIOTHLIE CMEIeHHs
HenocpeacTBeHHoll kposan naacta IV Buyrpenuero. JTH JaHHble BMeCTe
C JIAHHBIMEH O CMeIUEeHHH KPOBJHU CJOEB MO3BOJHWIH  YCTAHOBHUTH Xapakrep
CABHIKEHHS NOPOL KPOBJH MJACTa M IlepeMellCHus 3aKMIaikn BLIUIENEN
HIMX CJIOEB.

RoHa ONOPHOTO JIABJEHHS HH)KE TIOUBHI BRIHAMAEMOTO CJ0% Obljia pas-
na 10 a, 30Ha pa3pLIXJAEHNON 3akJajKd pacnpefeisasach Ha BbICOTY, pab-
HYI0 MOLIHOCTH IJiacta, Bblule KOTOpPOH HaxoAus1achb 30HA VIIOTHEHHO!
3aKJaAKU.

[lpn paspaloTKe NJacTOB TOPU3OHTAJBHHIMH CAOSIMH B HUCXOJISIILE N
NOPAAKE 3aKI410YHBIA MACCHB MEPEMEIIALTCS BHU3 110 MALCHHIO no mepe
BLIEMKU CJI0€R, MOITOMY He 00eCHeuHBaeTcst MOLACPAKAHUE MEKAYITAMHLIX
HEeJHKOB IV M ToBepXHOCTH (pHC. 1). CBOOOAHOMY MepeMelleHH0 3aKla-
OUHOTO MACCHBA MPENATCTBYET CABMIKEHNE NMOPOL KPOBJH MIACTA, CO3AAIO-
Lee Ha HEKOTOPOI BHICOTE HaA ACHCTBYIOIIM CJA0eM 301y YMJIOTHEHHA. Henr
opicTpee GyieT NOABHraHWe OYHCTHBIX paGoT MO MAJCHHIO,  TEM MEHBLIC
OyaeT C/BMZKEHHE KDOBJH 3 BPEMS BBHICMKM OJHOTO Caos H TeM HO3JABCE
HACTYIHT MOMEHT, KOTJAa 3aKJI4A0UHbIT MACCHB ynIOTIICTCR TOM pamaen-
eM nopoj Kposau. ITostoMy BHICOTA cTo10a 3aKAAJOUHOT0 MACCHBA, Oonpeae-
AfiolLAs AaBJeiie Ha KPemb (a4 CJe0BAaTeNbHO, W CABHIKCHHUE KDOBJIH €104
8 npH3a60fHOM IPOCTPAHCTBE), NPH GLICTPOM TIOABHIAHNT OUHCTHBIX paCor
Gyger Gosblue, yeM NpPH MEUIEHHOM. Hacrosimigii BHIBOL  ACHCTBHTEACH.
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PR TAKHX CKODPOCTAX IOJBHMIaHHsi OYHCTHOTO 3a005, KOTOPHIE HMEIOT mpa-
KTHYecKuit cmelca. Ilpu ocranoBiaeHHOM 3a60e HaKONJIEHHe CABHXKeHHH Oyaer
IPOMCXOAUTh 3a CYeT BJAMSHHS (paKTopa BPeMeHH, H 3a JIOCTAaTOUHO OOJbIIOH
"IPOMEKYTOK BPEMEHH CIBHKEHHST MOTYT JOCTHIHYTH GOJbUION BEJHUHHBL.

Cobusiceriue kpaBau §-20 cron B meuenue
bbiemku u 3akaagku ogHozo wara.
GAUHOU 7M.

£
DCTS D5 3 5SS 00 0
=

Cqbustcenue kpobau 9-20 cron
Ha paccmosiHuu B om %afos

AN S AN A ARTERTION
2

Puc. |. CaBHKeHHe KpPOBJH TOPH3OH-
TaNbHBIX CJ10€B TpH paspafoTKe Maa-
cra 1V BryTpennerc naumaxte <Kok-
copasi-I» ¢ THEBMaTHUeCKOH 3axJjajkoH

CAATHE 1JIaCTa Ha yPOBHE TIOYBbI JEHCTBYMOILETO CJ0S  JOCTHCAJ0
340 m#M, 9TO OBYCJOBIHBANO CHJBHOE jAaBleHHe HA CJoeBble InTpexd. Ha-
JIHUKMe VCHJEHHOTO AaBJEeHHs Ha CJOeBble WTPEKH MOXKHO OXHJAAaTh, eCIH
OHA OYAYT pacnojoxKenbl B TpejeJax 30HBI OITOPHOTO NABJEHHS.

Tlpusemennbie pe3yabTaTl HAaOMIOAEHHHA YKa3biBalOT HA HENOJHOEe BLINOJ-
HeHHe 3aKJaAKol CBouX (QYHKIHE TMPH CHCTEMe PaspaboTKH TOPH3OHTAJBHL-
MU CTTOSIMH.

CucTeMa pa3paGoOTKH HAKJAOHHBIMH CJIOSIMH € 3aKJaJLKOH

Ha6umogeHns TPOM3BOANJKCHL NpH pa3paGoTke MOUIHBIX  miaacTos IV
Bayrpennero u MolyHOro HpH HHCXOALLIEM IOPSIAKE BHIEMKH CJIO€B H NpPH
CaMOTeuHOill 3aknajke BbIpa0OTAHHOTO TMPOCTpaHCTBa M naacto IV Buyr-
penpro ¥ ['Opesoro-— npu BOCXOAMALIEM MNOPSAKe H NPH THAPABJIHYECKONH
sakjgaake. Ilmact Topeablii BhIpaGaTeIBajdCA N0JOCAMH 1O NPOCTHPAHHIO,
mnacTel IV Buyrpennuii v Moumnbili — jiapaMu  giuHoH o 25 jgo 70 .
[lracTh BhipaGaThIBaJHCh B 3 CJI0A ¥ TOJABKO Aaact Momuwi —B 4 ciod,
MOIHOCTL Ka)KAOro CJjosi Oblia 3 M. YIabl DaJeHHs [JacTOB HAXOAHJHCH
B npejgenax 36—41°. Boxkosble mopojbl NMJAaCTOB OBLIM IPEACTABJIEHB ap-
FHJJINTAMY H MECYAHWKAMH CpefiHell YCTOHUHBOCTH M YCTOWUHBHIMH.

MuorouncieHnsIME HaGAIOCHASIMI 32 nedopMalHAMH  NpPH3a00HHOH
JlePEBSIMHON KPeru M3 TPEeXMETPOBBIX CTOEK, BEPXHSKOB U JieXHeHd ObIo yc-
TAHOBJIEHO, 4TO CPEJHSS BeJHUMHA CABHIKCHMS KPOBJIM HAKJAOHHBIX CJIO€B
(KpoMe TepBOro), IpH KOTOPOH CTOMKH ellle OCTaloTCAd He CJOMaHHbIMH,
paBHa 250—300 mm. B sty BeJHYHHY BXOIUT CMSITHE BEPXHSIKOB U JEXHEH,
sHelpenHe KPellH B yroJb B GOKOBbie MOPOAbI H B 3aKNajKy, U3rub Bepxusi-
KOR ¥ JekKHell B HEPOBHOCTAX KPOBJH H [OYBHI.
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[lpu wabawomenusix B caosx naacra MowHoro 0Oblia YCTaHOBJeHA B -
JIMUKMHA, TIPeReNLHON MOAATAUBOCTH Kpernu B 1 cjoe 60—85 mm, a Bo H
HI ciogx—210—250 mm. Korna capiKeHuHe KPOBJH JOCTHraA0 3TOH Be-
JHYHHBI, CTOHKH HaunHajJu JomaTbecsd. B iepeom cjoe xpenb Oblia OoJec
MECTKOH, yeM B HHiKeJeXKalllHX CJOSX, 3a CUET KeCTKUX OHOp Ha KPOBJJK) i
TIOYBY CJIOSI U OTCYTCTBHs JIEXKHEH.

Beauynna o0lueil mojaTJuBOCTH Kpemu, JejJeHHass Ha CKOPOCThL CABIl-
JKeHHSI KPOBJIM, PABHA CPOKYy Cay:xkObl xpemd. Ilostomy B | cioe miiacrs
Moiusoro cpox cayx6el Kpenn Obl1 3—4 JHSA, B HHUKeJexANIMX CAOAX-
h—7 nuell. ITHM onpejenseTcs IMUPUHA 1IATA 3aKJAAJKH H NPOJIOJKHUTE -
HOCTBL paboT B HeEM.

CpaBHeHHeM CKOPOCTeH CHABHIKEHHSI KDOBJH HAKJOHHBIX CJA0EB lipi
pAa3aMYHOM ONEpPEeKEeHHH OUHCTHOH BBLIEMKH YCTAHOBJEHO, UTO HPH OMHOE-
peMeHHOH BreMKe TpexX H GoJiee C0e€B B OJHOM BLIEMOUHOM IIOJIE C OMepe-
KenueM cyoeB He Oosee uem Ha 30—40 M, BO3HHKAIOT OBICTPbiE CABHIKC-
HHS COABLIMX MACCHBOB TIOPOA OCHOBHOH KPOBJ/IH, 3aTPYAHSIOLIHE TOPHbIC
1a0oOThl, MO3TOMY OMepeKeHnus AJs 3-r0 U 4-TO CJI0eB AOJIKHLL OBIThL 6041-
ule, yeM /st MepBeIX JBYX (CyuTas HOMepa CJOeB II0 BPeMEeHU BbieMKH).

HaGaogenusamu npu paspaborke maacra [opeoro HakJOHHBIMH Cho-
AMH C THAPO3aKJAAAKOH B BOCXOJASIIIEM TOPHJAKE € BHIEMKOH MOJOCAMH Il
1IPOCTHPAHKIO, YCTAHOBJEHO, UTO 34K/I4JOUHBHH MACCHB YIJIOTHACTCA B OC-
HOBHOM B TeueHHe MEPBBIX TPEX MECALEB MOCJEe BhIEMKH, a uepes roj mnpak-
THUECKH 32KAHUYHBAEeTCsl IPOLeCC YCAaAKH 3aKJIaAKH HPH TOM VCJIOBHH, 4T
3 BBIpAa0OTAHHOM NPOCTPAHCTBE HE OCTABJACTCH HHKAKMX LEJIHKOB  YIJIsi.
Ycanka 3akJagKds IPH KOTOPOH 3aK/Iaj0YHBIH MacCHB CTAHOBHTCA IUIOTHbIM
cocraBasier 15—17% ot neppoHadasdbHOro o0beMa, HO 33aKaHIHBARTCH
npouece cjBuxesus npu ycaake 26-—29%. JoBOALHO 3HAUMTEIBLHBIH KO-
GHIHEHT YyCaZAKH OGBACHAETCS TE€M, UTO 3dKJAAJOUYHBIE MaTepHaa COCTOHT
na 30—409% u3 TAHHHCTHIX TMOPOJ, NOJHOCTBIO pasJaraloiluxcs I0J AeHCT-
BHEM BOJbI ¥ JABJIEHHS] H 3ATNOJHAIOMIMX BCE IIVCTOThI MEKAY HaCTHHAMB
3aKJAA0KH. .

Capuxenyue KPOBJH IIPH 3TOiT cHcTeMe pa3padOTKd HPOUCXOAMT CBu-
G0OMHO, TAK KaK BO BCEM BBICMOYHOM I[OJI€ HE OCTaB/AACTCH HHKAKHX LEJi-
KOB yIJis, yTO 00yCJOBJHBAeT BLICOKOE MaBJEHHE KPOBJH Ha 3dKIaA0UHBIY
MACCHB, JOCTHraiouiee B CpejMHe IoJsi Beca crojba nopoJ BHICOTOH, pab-
HOM rayOune paszpadorku. IlnoTHas 3aknafka COyKHUT XOPOIIHM H30JAHPYIO-
UM MAaTepHalioM, NMPEAOXPAHSIOIIHM YIOJdb B BbIUEJEKAUMUX CAOAX 61
CAMOBO3rOpPaHus, a 3T0, B CBOIO Oouepej]ib, CO3/a€T BO3MOMKHOCTh A OTpa-
DOTKH CJIOEB NOCAEeJIOBATENbHO, OJAUH 3& IAPYrHM, (€3 NOLLCDPKAHHA MNOL-
FOTOBUTEJbLHBIX BHIPAGOTOK [JS JIPYTHX CJ0€B, KpoMe BeIHHMaemoro. Ilps
paspaborke nsaacra ['opesoro Ha maxre «Kokcopasi—1» 370l cucTeMol Obili
JOCTHTHYTHI Ayullhe MOoKasaTeJd [0 TNPOUIBOAMTENLHOCTH H 110 DACXOAY
JIECHBEIX MAaTEepHAJIOB MO CPAaBHEHMIO C APYIHMH CHCTeMaMH paspadoTki o
3aKJAIKOH,

Cucrema pa3paboOTKM MJIMHHBIMM CTONGAMH TIO MPOCTHPAHWIO ¢ 3AKAAAKOH

Ha oxsoM u3 y4acTKOB 1aXThl «KoKcoBasi—I» 3TOl CHCTeMOI ¢ IpHM«-
HEHHEM CAMOTeYHOH 3akialku paspabareiBaercs: miaacT VI Brytpeunuil mMout-
HocTbio 2,6—3,0 & ¢ yrjoM nafgenuss 58—63°, uMelomuil ycToiiuuBbie HOKO-
BBI€ JIOPOJBL.

Irax Hak/JIoHHOH BbicOTOR 116 M ObLI pasjened ma TPH HOAITAMA.
NpHYEeM HHIKeJeKallhe TMOJ3TAaXKH BbHIpaGaTHBAIUCh BllepeIH BbIILEJe -
IUMX, a TOA3TAMKHBIM IITPEKOM CJYXKHJIA HE 3aJ0XKEHHAs 1acTh  Bhpadi -
TAHHOTO TPOCTPAHCTBA NOJ BepXHHM OGOPTOM JaB.
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Besnunna HauboabWero CABHKEHHS KPOB/M ILIACTA 5 OUMCTHOM Npo-
CTPAHCTBE 32 BPeMS BBIEMKH VIif Ha BeAMUHHY OJHOTO HIara 3akJgajxi
N0l 27 » Oblia pasHa 280 ma, COBHIKEHHS OBLIM PaBHOMEPHLIMH.

3akAa0uHbIl MaCCHB CYIIECTBEHHO YJY4IIACT YCJAOBHS TIOMIEPIKAHUS
Kpoin. Ilopjgepxanne IITPEKOB B 3aKJAaJA0YHOM MACCHBE HE BbI3bIBAJIO
3arpyaHeHufi. IloBepXHOCTb 3aKJIAJOUHOrO MaccHBa, CJHYMKHBUIAS —IIOYBOI!
WITPEKOB, NPAKTHUECKH OCTABAJIACh HENONBHIKHOH, TAK KaK MACCHB YIJIOT-
HAJICH B OCHOBHOM 3a CYET CABHKEHHA KPOBAHW nJjacra. CHBHKeHHE KPOBJiH
nJIacTa Ha YDPOBHE BEHTHJ/AUHOHHOTO IUTPEKA HMIKHEH JaBel 32 BeCh CPOK
CIy:KObl €ro NpH ONepeXKeHHH HoasTaxkell mnopsiika 40 # 6blIo paBHU
npumeprHo 250 MM, YTO He NPEBHINANO HOAATIHBOCTH KPEIH IITPeKa.

Baxureiv BEIBOJOM H3 HaGJAIOAEHHI NIpPUH AAHHONH CHCTeMe paspaboTku
ABJNSETCH TOT, UTO Haubojee LeaecO0GPA3HBEIM MOPSAILKOM BLICMKH OAIT4-
Kell siBasgercs socxomauuit, Ilpu stom sddekTHBHO  ncnomb3yeTcs: 3axaa-
AOYHBIl MAacCCHB IS MOANEPIKAHHS KPOBIH IL14CTa, YCTPAHAIOTCH HOTEPH
YIJasi B NOJA3TAXKHBIX HEJIHKAX M JOCTUTalTCst HanOojee Oe30MaCHBIE yCJIO-
BHA PalOT B OTHOWIEHHH NOAJEPKAHHA BepPXHero GOpTa JAaR HO CpaBHe-
HHUI0 ¢ HUCXOMSIIIHM MOPSAKOM BBIEMKH nojsrameii. flocaeanee oObacuu-

Pue. 2. Cxema pacnpeieeHHsi YUjaOTHEHHORM
34KJA0KKH NpH pa3zpaboTke NJIACTOB JIJIMHHGI-
MH CcTOA6GAMH 110 DPOCTHPAHHUIO ¢ 3aKIAIKON:
U—HHACXOAAIHH TNOPSAOK BHISMKH OI3Ti-
Xell; 0 -— BOCXOASHA MOPSIOK  BBIEMKH
MOJ3TaXeH

€TCsL TeM, 4YTO NpPH BOCXOMSLUEM IOPSAKE BHIEMKH [OAITakKell Bepxuas
uacTb JiaB MOAAEPKHBaeTcs OONLIIKMMH LENHKAMH YIIsi CBEPXY H CHepejH
(co cTopoHml 3a6051), W KpOBJS TJAACTa CABHTAETCH B STOM MECTe TOJBKU
IO BJAMSHHEM BBIEMKM YIUIst B LaHHOW JaBe. Ilpu Hucxojgsiem nopsake
BBIEMKH MOA3TAXKeH BepXHHe OOPTH J1aB PACHOJOKEHLl B 30HE NEPeKPEITHS
CABHJKEHHH OT ABYX CMeXKHBIX NojsTamed (puc. 2), M IOITOMY HOZ3TAN-
Bble HeJUMKH YIS PasIaBIMBAIOTCH W CO3MAI0T ONACHOCTH OGPVIIEHHS.
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Jaxnwuciue

I. Pesyabratet natmogenuit Cubupckoro guanaza BHUMW 3a capu-
KeHUusIMH GOKOBBIX MOPOJ W YrOJLHBIX HEJUKOB NO3BOJIHJIHA BLIABHTL P
3aKOHOMEPHOCTeH, UMelHX CYIIeCTBEHHOe 3HAueHHe A Bubopa  37C-
MEHTOB CHCTEM pa3padOTKH MOUIHBIX KPYTOnmalaloulux IJI1acToR.

2. Ilpumensst naxe npocTediHe HMHCTPYMEHTbl M HECJOMNKHVIO METOOH-
KY, MOXHO OPTaHH30BaTh MOCTAHOBKY MaCCOBBIX HaOJIOAEHHH B ILHAXTHBIX
VCIOBHSIX, UTO HeOOXOAMMO JJisi OO0CHOBAHHBIX BLIBOAOB B BIAY BonuuIol
H3MEHUYHBOCTH TOPHBIX H I'€OJOTHYECKHX YCJIOBHIH.

3. Heo0xoauMO YCHIUTh BHHMAaHHE K H3YUYEHHIO MTPCLECCOB CABHKEHHS
FOPHBIX IIOPOMA B IeASX COBEPLIEHCTBOBAHUS VIIPABJICHHS KPOBJIEH HE TOJbL-
KO CIelHaNbHBIX HAYYHO-UCCJAEAOBATEAbCKHX OPraHU3allkil, HO H BCEX KO-
JIEKTHBOB M UYACTHHIX JHIL, 3aHATBLIX IIPOEKTHOII U HCCaegnBaTeanckol pado-
TOH B 00J1aCTH COBEPLUEHCTBOBAHUSA CIOCOBOB pazpaloTKU VIOIbHBIX H pVi-
HBIX MECTOPOMNK TeHUH,



